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• Searches for single top at the TeVatron
– Current status
– Beyond 1 fb expectations

• Single Top at LHC (ATLAS)
– Analysis strategies
– Current activities
– Outlook for 100pb and full statistics

• A couple of phenomenology remarks in single top physics
• Conclusions
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Strong Interactions:tt pair
Dominant mode: σNLO+NLL = 6.7 +0.7

-0.9 pb (TeVatron))
Signature understood (top discovery 1995)

Weak Interactions: single top
Larger background, smaller cross section
Not yet observed at the TeVatron, observable at LHC
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NA< 22 pb< 17 pbD0

 < 14 pb NA< 13 pb<18 pbCDF

62 +17
-4 pb247 ± 25 pb10.6 ± 1.1 pbLHC σNLO

0.1 pb1.98 ± 0.25 pb0.88 ± 0.11 pbTeVatron σNLO

Combined (s+t)Associated tWt-channels-channelM(top) = 175 GeV/c2

 Run I
95% CL

σt+s = 2.9 pb for m(top) = 175 GeV/c2
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Signatures and Backgrounds

Analysis strategies CDF- separate channels search (2D NN)
         and combined channels search (1D NN and
         likelihood function compared to 2 hypothesis)

D0 - separate channels search (likelihood
        discriminant method)

1/10
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Study of variables having discriminating power
against W + jets/ttbar (Qηfor example) ;
Design of several likelihood discriminants for S/B
separation;

95% C.L. Upper Limit
 t-channel σ < 4.4 pb
 s-channel σ < 5.0 pb

370 pb-1

Combination of
likelihoods in 2D
histos;
Extraction of limit
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Separate channels search

Expected Data Likelihood fit is applied to the
output of the 2D NN:
t-channel: σ < 3.1 pb @ 95% C.L.
s-channel: σ < 3.2 pb @ 95% C.L.

695 pb-1

Combined Channels

(s+t) Upper Limit
σ < 3.4 pb @ 95% C.L.
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1 leptons + MET
+ ≥ 2 jets
+ 1(2) b-tags



10

Simona Rolli - Tufts UniversityATLAS analysis strategies
In the late ‘90 several studies were conducted to produce a physics TDR. Current
studies are meant to devise analysis strategies for first data (100 pb-1) and the full
statistics, using the latest software tools.
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Current Activities
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Fast Simulation vs Full Simulation

All evts              40000
1 lepton             12178
1 b jets pt 50       6788
2 light jet pt 30   2873 (7.1%)

Require at least 1 electron
pT > 30 GeV

Light jets b jets

32028  evts with 1 one PT ele   (XRatio > 0.6)
28582  evts with MET > 20 GeV
12175  evts with 1 and only 1 b-jet (Lhsig > 0.9, ET > 50,  η < 2.5)
1566    evts with 2 jets (3 total) ET > 30,  η < 2.5

                   2.4% final acceptance (3% TDR)
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b-tagging efficiencies

ε= ~50%

PT > 50 GeV

• Several algorithms
in testing phase

• LHSig shown

• Efficiencies as
function of cut and
PT and η
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Systematic uncertainty

Calorimeter resolution

on/off smearing
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Angular correlations in single top and Wjj production (NLO)

They can be reliably predicted for both single top production and Wjj.
Using fully correlated angular distribution a set of cuts is devised
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Using charge asymmetry to measure single top production

• LHC is a gluon collider – tt goes up, tbq goes up, W+jets only somewhat, tb very little
• ttbar really will be the dominant background
• It has been that showed jet veto can reduce tt enough to study single top in single

tag channel (hep-ph/9807340)
– But jet veto was not enough to study single top in double b-tagged sample

• Charge asymmetries eliminate tt more effectively than jet vetos, allowing both single-tag and
double-tag single top samples to be studied

– s-channel and t-channel both have cross-sections with charge asymmetries AC ~ 0.25
– Wt channel not affected (b and bbar PDF are assumed to che charged-symmetric)

• W+jets remains the main source of background.
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• Single Top is still elusive…on its way to be observed at the
TeVatron, though.

• Single Top will be an interesting process to study at LHC,
both in the beginning (low luminosity phase) and later

• Lots of work is ongoing both at the Tevatron and LHC will
surely benefit from the experience.
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Combined Channels likelihood

(s+t) Upper Limit
σ < 4.3 pb @ 95% C.L.

695 pb-1


